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(57) ABSTRACT

A terminal device includes a central processing unit, a data
memory, a first selector, and a digital-to-analog conversion
module. The data memory includes a first data storage appa-
ratus and a second data storage apparatus. A first output end of
the central processing unit is connected to an input end of the
first selector. A second output end of the central processing
unitis connected to a gating end of the first selector. An output
end of the second data storage apparatus is connected to an
input end of the digital-to-analog conversion module. The
digital-to-analog conversion module is configured to send
repeatedly a periodic signal to a receiving device within a
sending time.

11 Claims, 8 Drawing Sheets

Gating end 231 , 24 Gating end 264
21 22
Data memory 241
2 233|2411) Fistdata jg15 | 263 25
0 storage 1 /
apparatus .
cpu |21 221 Hardware 222 232 Digital-to-
accelerator 1261 | analog
Second convzrlfllon
econ module
1 1234|2421 data 2422 |262| 0
23 storage
) tu
pparatus 042
26
Terminal device




U.S. Patent Jul. 28, 2015 Sheet 1 of 8 US 9,094,274 B2

11
/ Gating end 122 13
/ / Data memory ;131
y /
/ . , 14
/ 1311 | First data 1312 /
112 0 123 storage 3 /
apparatus '
cpy 111121 PP Digital-to-
141 analog
S q conversion
econ
12 - \\ storage
\ apparatus | 132
Terminal device

FIG. 1



US 9,094,274 B2

Sheet 2 of 8

Jul. 28, 2015

U.S. Patent

¢ DI

s[npow

UOISIOAUO0D
3ojeue

-03-[eNsIq

90TAD [EUITLIO ],

14

IS¢

T TTT

10JRIO[000R

oxempIeH 17z 112 dO
[4Y4

(44 |4

(44
smeredde
o3e10)8 €T
BIRD I
we R Ve /
smeredde
a8re103s
CIVC| epep ysag | T14C ¢eg 0
YT © Aowow vl
144
1£C pus Sunen




US 9,094,274 B2

Sheet 3 of 8

Jul. 28, 2015

U.S. Patent

9¢

o[npour
UOTISISAUO0D
3oreue 19C
-0}-TensIq
ST
9T pue Sunen

¢ ‘DId

9OIAQp [BUITIO ],
e smjeiedde
o3e10)8

79T | TTye) wep |1V PEC
pu092g
snyeredde
o3e10)8

€97 | TIVT, wyopjemyg | 1¥C €T

Wt owow e

pz ~ 1€CPpus 3unen

\mm
J0JeI2[930®
2€z 7ee oxempreH 17z yrg 140
AT/
(44 184




US 9,094,274 B2

Sheet 4 of 8

Jul. 28, 2015

U.S. Patent

v DI

(1eusrs orporrad)
snyeredde
o3e10)s eyEp ISI
9} O} PUas pue peas
pUB ‘UOISI2AU0d o[eur
-0}-TeyISIP WIOJIo]

(TeusBts orpotrad)
snjeredde
93e10)s BIEp PUOIAS
9} 0} pUSs pue peal
pue ‘uoIsIdAu0d 3ofeue
-0)-[eN3Ip WIOJIdJ

(1eusis orpotrad)
snjeredde
o3e10)s eyEp 181
oY) O} PUSS puL peal
pue ‘uoISI2Au0d ojeue
-03-TeN31Ip WIOJIdg

(Teu3is noneindwod)
snyeredde o3ei0)s
BJep PUOI9S 9Y) 0} pUS
pue 0} )M A[[eulj pue
‘Guissasoid ojeIo[0008
arempiey + Jurssasord

NdD WIoyI_d

(Teu31s uonendwod)
smeredde o3e10)8
2)eD ISIIJ © 0] pUS

pue 0} 91LIM A[[eUl] pue
‘Guissanoid 10jeI0[0008
arempirey-+ Surssaooid

NdD wIoyag

(euSis uonendwos)
snjeredde o8ei03s
BJBp PUOIIS B 0] PUIS
pue 0] 9IM A[[eur] pue
‘uissaooid 10jeI0[0008
arempiey + Jurssaooxd

NdD wWIoyIsd

S[npouwr
UOISIOAU0D
dojeur
-0)-TensIq

10jeI9[00®
arempirey
pue NdD

pud Sunen



US 9,094,274 B2

Sheet 5 of 8

Jul. 28, 2015

U.S. Patent

¢ DIA
9OIASP [BUIUIA],
9¢
e, smyeredde
o3e10)s €T
wT| Teve, eep  ITvTveC 1))/
S[npow Ppu09S
qomwa_wwﬁmoo 197 J0JBIS[I0® O
|O”_,|.—Qﬁw~ﬁ— mEﬁH&Q@N CEC TTT| 2Iempley ICC 112
o3e10)8
ST €97 | T gypp yenry 11V €ET O
LT (4¥4
¥97 |44
pus Sunen Krowsuwr e1EQ 1€27 (44 1T
4 puo
ve Sunen I [eusis as[ng
eee L L
vLT 0 —
CLT uonemsyuo)
[LT pus
8unen




US 9,094,274 B2

Sheet 6 of 8

Jul. 28, 2015

U.S. Patent

9 'DI4

(TeusSrs srporrad)
smyeredde
03®10)S BJED PUODDS
oY} 0} pUSs pue peax
PUR ‘UOISIOAUOD Foleur
-0}-TeyISIp WLOJIo]

(TeuSrs srporrad)
smeredde
03®10]S BJBP PUOIDS
9Y) 01 pPUSs pue peax
puUe ‘UOISIOAUO0D Fo[eUR
-0}-TeNISIp WIOLIa]

(reu8is orporrad)
smeredde a8e10)s v1Ep
1SIIJ & 0] PUSS puUB peal
pUE ‘UOISISAUO0D Fo[eur

-0)-[eN31Ip WIOJIdJ

4

Surssoooid wyuiose
19y)0 wrojrad ued
JOJRID[AO0E dIBMPIRY

oy pue NdD YL

Surssoooid wyuo3e
Yo wrojred ued
I0JRIS[A00R dIRMpIRY

o} pue NdD YL

(reudis osrporrad)
snjeredde o3e103S
£JBp PU0d9S © 0] PUdS
pue 0} JJLIM AJ[eurj pue
‘Surssasoid J03eI970000
orempiey + Surssaooid

N1dD WIoH™d

9[NPOW UOISIOAUOD
Soyeue-03-1eNndiq

J0JRID[I0®
oIempIey

pue 1dD

J0JOQ[3S PUOIS
Jomding

10)00[0S PUO0das

Jo pua Sunen



US 9,094,274 B2

Sheet 7 of 8

Jul. 28, 2015

U.S. Patent

L DA
901ASD [RUITILIS ],
9T
g 1T
/M e smetedde /
o3e10s €T
/o097 Teve  wep  TTv bET T
o[npowt puo0das
UOTSISAUO0D 101810]3007
Soeue | |97 —
~o)-rensiq CLT TCT| SrempIBH 177 11T ndo
w smeiedde
/ I a3e10)s 0
7’ \ €9C | TI¥C eep IS | RS £4R% X4 2 €1z
Y
9T |h 44 y /
pUo SunEn) bo&w& el 167 v T [4Y4 /ﬁm
/ pua /
ve 3unen I 1euSrs asing
eee L L
\mm
vLT Iys13a1
onuod |
. 0 e Wﬁooom c6C
1.2 Pud 162
Sunen \ msidor |
787 | 1onuoo 311 | 18T
8T/




U.S. Patent Jul. 28, 2015 Sheet 8 of 8 US 9,094,274 B2

301

Generate the periodic signal before a sending time that is of
the periodic signal and specified by a protocol, and store the
periodic signal into a target data storage apparatus

302

Perform a performance improvement computation on a target

signal within the sending time to obtain a computation signal

and store the computation signal into a candidate data storage
apparatus

303

Send repeatedly the periodic signal stored by the target data
storage apparatus to a receiving device within the sending
time

FIG. 8
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1
TERMINAL DEVICE AND METHOD FOR
SENDING PERIODIC SIGNAL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to Chinese Patent Appli-
cation No. 201310243115.9, filed on Jun. 19, 2013, which is
hereby incorporated by reference in its entirety.

TECHNICAL FIELD

The present invention relates to the communications field,
and in particular, to a terminal device and a method for send-
ing a periodic signal.

BACKGROUND

A spectrum that can be used in an orthogonal frequency
division multiplexing (OFDM) system is divided into a plu-
rality of subcarriers, and each subcarrier can bear different
data amounts according to a condition of a transmission chan-
nel. Therefore, after the OFDM system is started, a set of
handshake and initialization mechanisms need to be estab-
lished between a central office end and a terminal to perform
protocol negotiation, channel discovering training and refer-
ence exchange. A data service interworking stage can be
entered only after these stages are finished.

When the channel training is performed between the cen-
tral office end and the terminal, usually, a terminal device (the
central office end or the terminal) sends a series of initializa-
tion signals with a specified power spectrum to a receiving
device (the terminal or the central office end), and the receiv-
ing device evaluates a bearing capability of each subcarrier
according to the spectrum of the received signal, so as to
obtain an evaluation about a data communication capability
in this direction. In addition, in an initialization process of the
channel training, the terminal device needs to uninterruptedly
send specified initialization signals to the receiving device,
and if an interruption occurs in the middle of the sending, the
receiving device cannot detect a signal and therefore offline
occurs, that is, in the initialization process, the terminal
device needs to process initialization signals uninterruptedly,
and software resources and hardware resources of the termi-
nal device cannot be used for other computations.

SUMMARY

Embodiments of the present invention provide a terminal
device and a method for sending a periodic signal, so that the
terminal device can further use software resources and hard-
ware resources to perform other computations while needing
to process uninterruptedly an initialization signal in an ini-
tialization process.

According to a first aspect, an embodiment of the present
invention provides a terminal device, including: a central
processing unit (CPU), a data memory, a first selector, and a
digital-to-analog conversion module, where the data memory
includes a first data storage apparatus and a second data
storage apparatus.

A first output end of the central processing unit is con-
nected to aninput end of the first selector; a second output end
of the central processing unit is connected to a gating end of
the first selector; and the central processing unit performs,
according to a sending time that is of a periodic signal and
specified by a protocol, a performance improvement compu-
tation on a target signal within the sending time, to obtain a
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2

computation signal, transmits the computation signal to the
input end of the first selector, and controls to send a selection
signal to the gating end of the first selector within the sending
time, where the selection signal is used to make the first
selector select a data storage apparatus from the first data
storage apparatus and the second data storage apparatus as a
candidate data storage apparatus; and controls to send a send-
ing signal to the digital-to-analog conversion module within
the sending time, where the sending signal is used to make the
digital-to-analog conversion module send a signal stored by a
target data storage apparatus to a receiving device, generate
the periodic signal before the sending time, and transmit the
periodic signal to the input end of the first selector, where the
periodic signal is a periodic signal used for channel training.

A first output end of the first selector is connected to an
input end of the first data storage apparatus; a second output
end of the first selector is connected to an input end of the
second data storage apparatus; and the first selector is con-
figured to receive the selection signal, select a data storage
apparatus from the first data storage apparatus and the second
data storage apparatus as the candidate data storage apparatus
according to the selection signal, select the other data storage
apparatus from the first data storage apparatus and the second
data storage apparatus as the target data storage apparatus,
transmit the computation signal to the candidate data storage
apparatus, and transmit the periodic signal to the target data
storage apparatus.

An output end of the first data storage apparatus is con-
nected to an input end of the digital-to-analog conversion
module; and the first data storage apparatus is configured to
store the computation signal when the first data storage appa-
ratus is the candidate data storage apparatus, and store the
periodic signal when the first data storage apparatus is the
target data storage apparatus.

An output end of the second data storage apparatus is
connected to the input end of the digital-to-analog conversion
module; and the second data storage apparatus is configured
to store the computation signal when the second data storage
apparatus is the candidate data storage apparatus, and store
the periodic signal when the second data storage apparatus is
the target data storage apparatus.

The digital-to-analog conversion module is configured to
repeatedly send, according to the sending signal and within
the sending time, the periodic signal stored by the target data
storage apparatus to the receiving device.

In a first possible implementation manner of the first
aspect, the terminal device further includes:

a hardware accelerator, where an input end of the hardware
accelerator is connected to the first output end of the central
processing unit; an output end of the hardware accelerator is
connected to the input end of the first selector; and the hard-
ware accelerator is configured to perform hardware accelera-
tion processing on the computation signal transmitted by the
central processing unit and then transmit the computation
signal obtained by acceleration processing to the first selector.

With reference to the first possible implementation man-
ners of the first aspect, in a second possible implementation
manner of the first aspect, the selection signal is a first level
signal, and the first selector is configured to: when the gating
end of'the first selector receives the first level signal, control
the input end of the first selector to connect to the first output
end of the first selector, select the first data storage apparatus
as the candidate data storage apparatus, and select the second
data storage apparatus as the target data storage apparatus.

The first selector is further configured to: when the gating
end of the first selector receives a second level signal, control
the input end of the first selector to connect to the second
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output end of the first selector, select the second data storage
apparatus as the candidate data storage apparatus, and select
the first data storage apparatus as the target data storage
apparatus.

With reference to the second possible implementation
manner of the first aspect, in a third possible implementation
manner of the first aspect, the sending signal is the first level
signal, and the terminal device further includes:

a second selector, where an output end of the second selec-
tor is connected to the input end of the digital-to-analog
conversion module; a first input end of the second selector is
connected to the output end of the second data storage appa-
ratus; a second input end of the second selector is connected
to the output end of the first data storage apparatus; a gating
end of the second selector is connected to the gating end of the
first selector; and the second selector is configured to: when
the gating end of the second selector receives the first level
signal, control the output end of the second selector to con-
nect to the first input end of the second selector; and when the
gating end of the second selector receives the second level
signal, control the output end of the second selector to con-
nect to the second input end of the second selector.

With reference to the third possible implementation man-
ner of the first aspect, in a fourth possible implementation
manner of the first aspect, the terminal device further
includes:

a third selector, where a gating end of the third selector is
connected to the second output end of the central processing
unit; a first input end of the third selector is connected to a
configuration signal; a second input end of the third selector
is connected to a pulse signal; an output end of the third
selector is connected to the gating end of the first selector; and
the third selector is configured to: when receiving, by using
the gating end, the first level signal sent by the central pro-
cessing unit, control the output end of the third selector to
connect to the first input end of the third selector; and when
receiving, by using the gating end, the second level signal sent
by the central processing unit, control the output end of the
third selector to connect to the second input end of the third
selector, where the configuration signal is the first level signal
configured in advance or a signal configured by the central
processing unit for the third selector, and the pulse signal is a
periodic pulse signal alternately formed by the first level
signal and the second level signal.

With reference to the fourth possible implementation man-
ner of the first aspect, in a fifth possible implementation
manner of the first aspect, the terminal device further
includes:

a first control register, where an input end of the first
control register is connected to the second output end of the
central processing unit; an output end of the first control
register is connected to the gating end of the third selector;
and the first control register is configured to send the first level
signal to the gating end of the third selector within the sending
time and send the second level signal to the gating end of the
third selector beyond the sending time.

The central processing unit is further configured to send a
control signal to the first control register; and the control
signal is used to make the first control register send the first
level signal to the gating end of the third selector within the
sending time, and make the first control register send the
second level signal to the gating end of the third selector
beyond the sending time.

With reference to the fourth possible implementation man-
ner or the fifth possible implementation manner of the first
aspect, in a sixth possible implementation manner of the first
aspect, the terminal device further includes:
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4

a second control register, where an output end of the second
control register is connected to the first input end of the third
selector; an input end of the second control register is con-
nected to a third output end of the central processing unit; and
the second control register is configured to receive the con-
figuration signal sent by the central processing unit and send
the configuration signal to the first input end of the third
selector.

With reference to the first aspect, or the first possible imple-
mentation manner, in a seventh possible implementation
manner of the first aspect, an input end of the central process-
ing unit is connected to the output end of the first data storage
apparatus, the input end of the central processing unit is
further connected to the output end of the second data storage
apparatus, and the central processing unit is further config-
ured to read a signal stored by the first data storage apparatus
or the second data storage apparatus.

With reference to the first possible implementation man-
ner, in an eighth possible implementation manner of the first
aspect, the hardware accelerator includes: at least one hard-
ware accelerator connected in series.

According to a second aspect, an embodiment of the
present invention provides a method for sending a periodic
signal, including:

generating the periodic signal before a sending time that is
of the periodic signal and specified by a protocol and storing
the periodic signal into a target data storage apparatus, where
the periodic signal is a periodic signal used for channel train-
ing;

performing a performance improvement computation on a
target signal within the sending time to obtain a computation
signal and storing the computation signal into a candidate
data storage apparatus; and

sending repeatedly the periodic signal stored by the target
data storage apparatus to the receiving device within the
sending time.

In the foregoing technical solutions, the CPU performs a
performance improvement computation on the target signal
within the sending time that is of the periodic signal and
specified by the protocol, so as to obtain the computation
signal. In addition, the digital-to-analog conversion module
sends repeatedly the periodic signal stored by the target data
storage apparatus to the receiving device within the sending
time, where the periodic signal is a periodic signal used for the
channel training. In this way, in an initialization process, the
terminal device can further use software resources and hard-
ware resources to perform other computations while needing
to process uninterruptedly an initialization signal.

BRIEF DESCRIPTION OF DRAWINGS

To describe the technical solutions in the embodiments of
the present invention or in the prior art more clearly, the
following briefly introduces the accompanying drawings
required for describing the embodiments or the prior art.
Apparently, the accompanying drawings in the following
description show merely some embodiments of the present
invention, and a person of ordinary skill in the art may still
derive other drawings from these accompanying drawings
without creative efforts.

FIG. 1 is a schematic structural diagram of a terminal
device according to an embodiment of the present invention;

FIG. 2 is a schematic structural diagram of another termi-
nal device according to an embodiment of the present inven-
tion;
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FIG. 3 is a schematic structural diagram of another termi-
nal device according to an embodiment of the present inven-
tion;

FIG. 41is a schematic diagram of optional signal processing
method according to an embodiment of the present invention;

FIG. 5 is a schematic structural diagram of another termi-
nal device according to an embodiment of the present inven-
tion;

FIG. 6. is a schematic diagram of another optional signal
processing method according to an embodiment of the
present invention;

FIG. 7 is a schematic structural diagram of another termi-
nal device according to an embodiment of the present inven-
tion; and

FIG. 8 is a schematic flowchart of a method for sending a
periodic signal according to an embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

The following clearly describes the technical solutions in
the embodiments of the present invention with reference to
the accompanying drawings in the embodiments of the
present invention. Apparently, the described embodiments
are merely a part rather than all of the embodiments of the
present invention. All other embodiments obtained by a per-
son of ordinary skill in the art based on the embodiments of
the present invention without creative efforts shall fall within
the protection scope of the present invention.

FIG. 1 is a schematic structural diagram of a terminal
device according to an embodiment of the present invention,
and as shown in FIG. 1, the terminal device includes: a CPU
11, a first selector 12, a data memory 13, and a digital-to-
analog conversion module 14. The data memory 13 includes
a first data storage apparatus 131 and a second data storage
apparatus 132.

A first output end 111 of the CPU 11 is connected to an
input end 121 of the first selector 12; a second output end 112
of the CPU 11 is connected to a gating end 122 of the first
selector 12; and the CPU 11 performs, according to a sending
time that is of a periodic signal and specified by a protocol, a
performance improvement computation on a target signal
within the sending time, to obtain a computation signal, trans-
mits the computation signal to the input end 121 of the first
selector 12, and controls to send a selection signal to the
gating end 122 of'the first selector 12 within the sending time,
where the selection signal is used to make the first selector 12
select a data storage apparatus from the first data storage
apparatus 131 and the second data storage apparatus 132 as a
candidate data storage apparatus; and controls to send a send-
ing signal to the digital-to-analog conversion module 14
within the sending time, where the sending signal is used to
make the digital-to-analog conversion module 14 send a sig-
nal stored by a target data storage apparatus to a receiving
device, generate the periodic signal before the sending time,
and transmit the periodic signal to the input end 121 of the
first selector 12, where the periodic signal is a periodic signal
used for channel training.

A first output end 123 of the first selector 12 is connected to
an input end 1311 of the first data storage apparatus 131; a
second output end 124 of the first selector 12 is connected to
an input end 1321 of the second data storage apparatus 132;
and the first selector 12 is configured to receive the selection
signal, select a data storage apparatus from the first data
storage apparatus 131 and the second data storage apparatus
132 as the candidate data storage apparatus according to the
selection signal, select the other data storage apparatus from
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the first data storage apparatus 131 and the second data stor-
age apparatus 132 as the target data storage apparatus, trans-
mit the computation signal to the candidate data storage appa-
ratus, and transmit the periodic signal to the target data
storage apparatus.

An output end 1312 of the first data storage apparatus 131
is connected to an input end 141 of the digital-to-analog
conversion module 14; and the first data storage apparatus
131 is configured to store the computation signal when the
first data storage apparatus 131 is the candidate data storage
apparatus, and store the periodic signal when the first data
storage apparatus 131 is the target data storage apparatus.

An output end 1322 of the second data storage apparatus
132 is connected to the input end 141 of the digital-to-analog
conversion module 14; and the second data storage apparatus
132 is configured to store the computation signal when the
second data storage apparatus 132 is the candidate data stor-
age apparatus, and store the periodic signal when the second
data storage apparatus 132 is the target data storage appara-
tus.

The digital-to-analog conversion module 14 is configured
to repeatedly send, according to the sending signal and within
the sending time, the periodic signal stored by the target data
storage apparatus to the receiving device.

That is, in the foregoing, the CPU performs a performance
improvement computation on the target signal within the
sending time that is of the periodic signal and specified by the
protocol, so as to obtain the computation signal. In addition,
the digital-to-analog conversion module sends repeatedly the
periodic signal stored by the target data storage apparatus to
the receiving device within the sending time.

Optionally, the target signal may be a signal that can be
processed by any terminal device, for example, the target
signal may be a signal used for channel training performed by
the CPU on the receiving device, and may further be a signal
used for testing or improving the performance of the CPU 11.

Optionally, the terminal device may be any central office
end, or any terminal. When the terminal device is the central
office end, the receiving device may be any terminal. When
the terminal device is a terminal, the receiving device may be
any central office end.

Optionally, the protocol may be locally obtained by the
CPU 11, and may also be obtained from a network side, that
is, the protocol is sent by another device to the CPU 11. The
protocol specifies the sending time of the periodic signal, for
example, 5 seconds or 0.5 seconds. The sending time is not
limited in this embodiment.

Optionally, the first data storage apparatus 131 and the
second data storage apparatus 132 may be two data storage
units included in the data memory 13. The first data storage
apparatus 131 and the second data storage apparatus 132 may
further be two independent data memories, that is, two data
memories included in the data memory 13.

Optionally, after the receiving device receives the periodic
signal, the channel training may be performed.

In the foregoing technical solution, the CPU performs a
performance improvement computation on the target signal
within the sending time that is of the periodic signal and
specified by the protocol, so as to obtain the computation
signal. In addition, the digital-to-analog conversion module
sends repeatedly the periodic signal stored by the target data
storage apparatus to the receiving device within the sending
time, where the periodic signal is a periodic signal used for the
channel training. In this way, in an initialization process, the
terminal device can further use software resources and hard-
ware resources to perform other computations while needing
to process uninterruptedly an initialization signal.
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FIG. 2 is a schematic structural diagram of a terminal
device according to an embodiment of the present invention,
and as shown in FIG. 2, the terminal device includes: a CPU
21, a hardware accelerator 22, a first selector 23, a data
memory 24, and a digital-to-analog conversion module 25,
where the data memory 24 includes a first data storage appa-
ratus 241 and a second data storage apparatus 242.

A first output end 211 of the CPU 21 is connected to an
input end 221 of the hardware accelerator 22; a second output
end 212 ofthe CPU 21 is connected to a gating end 231 of the
first selector 23; and the CPU 21 performs, according to a
sending time that is of a periodic signal and specified by a
protocol, a performance improvement computation on a tar-
get signal within the sending time, to obtain a computation
signal, transmits the computation signal to the input end 221
of the hardware accelerator 22, and controls to send a selec-
tion signal to the gating end 231 of the first selector 23 within
the sending time, where the selection signal is used to make
the first selector 23 select a data storage apparatus from the
first data storage apparatus 241 and the second data storage
apparatus 242 as a candidate data storage apparatus; and
controls to send a sending signal to the digital-to-analog
conversion module 25 within the sending time, where the
sending signal is used to make the digital-to-analog conver-
sion module 25 send a signal stored by a target data storage
apparatus to a receiving device, generate the periodic signal
before the sending time, and transmit the periodic signal to
the input end 221 of the hardware accelerator 22, where the
periodic signal is a periodic signal used for channel training.

That is, the CPU 21 generates the periodic signal before the
sending time, and transmits the periodic signal to the input
end 221 of the hardware accelerator 22. The input end 221 of
the hardware accelerator 22 transmits the periodic signal to
the first selector 23. Then the first selector 23 transmits the
periodic signal to the target data storage apparatus. In this
way, within the sending time, the digital-to-analog conver-
sion module 25 can send repeatedly the periodic signal stored
by the target data storage apparatus to the receiving device.

The input end 221 of the hardware accelerator 22 is con-
nected to the first output end 211 of the CPU 21; an outputend
222 of the hardware accelerator 22 is connected to an input
end 232 of the first selector 23; and the hardware accelerator
22 is configured to perform hardware acceleration processing
onthe computation signal transmitted by the CPU 21 and then
transmit the computation signal obtained by acceleration pro-
cessing to the first selector 23.

A first output end 233 of the first selector 23 is connected to
an input end 2411 of the first data storage apparatus 241; a
second output end 234 of the first selector 23 is connected to
an input end 2421 of the second data storage apparatus 242;
and the first selector 23 is configured to receive the selection
signal, select a data storage apparatus from the first data
storage apparatus 241 and the second data storage apparatus
242 as the candidate data storage apparatus according to the
selection signal, select the other data storage apparatus from
the first data storage apparatus 241 and the second data stor-
age apparatus 242 as the target data storage apparatus, trans-
mit the computation signal to the candidate data storage appa-
ratus, and transmit the periodic signal to the target data
storage apparatus.

An output end 2412 of the first data storage apparatus 241
is connected to an input end 251 of the digital-to-analog
conversion module 25; and the first data storage apparatus
241 is configured to store the computation signal when the
first data storage apparatus 241 is the candidate data storage
apparatus, and store the periodic signal when the first data
storage apparatus 241 is the target data storage apparatus.
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An output end 2422 of the second data storage apparatus
242 is connected to the input end 251 of the digital-to-analog
conversion module 25; and the second data storage apparatus
242 is configured to store the computation signal when the
second data storage apparatus 242 is the candidate data stor-
age apparatus, and store the periodic signal when the second
data storage apparatus 242 is the target data storage appara-
tus.

The digital-to-analog conversion module 25 is configured
to repeatedly send, according to the sending signal and within
the sending time, the periodic signal stored by the target data
storage apparatus to the receiving device.

Optionally, the selection signal may be specifically a first
level signal (for example, a digital signal 0); and the first
selector 23 is configured to: when the gating end of the first
selector 23 receives the first level signal, control the input end
232 of the first selector 23 to connect to the first output end
233 of the first selector 23, select the first data storage appa-
ratus 241 as the candidate data storage apparatus, and select
the second data storage apparatus 242 as the target data stor-
age apparatus. That is, within the sending time, the first selec-
tor 23 controls the input end 232 of the first selector 23 to
connect to the first output end 233 of the first selector 23 and
selects the first data storage apparatus 241 as the candidate
data storage apparatus. The first selector 23 may be further
configured to: when the gating end 231 of the first selector 23
receives a second level signal (for example, a digital signal 1),
control the input end 232 of the first selector 23 to connect to
the second output end 234 of the first selector 23, select the
second data storage apparatus 242 as the candidate data stor-
age apparatus, and select the first data storage apparatus 241
as the target data storage apparatus. The second level signal
may also be controlled by the CPU 21.

As an optional implementation manner, the sending signal
may be specifically the first level signal. As shown in FIG. 3,
the terminal device may further include:

a second selector 26, where an output end 261 of the second
selector 26 is connected to the input end 251 of the digital-
to-analog conversion module 25; a first input end 262 of the
second selector 26 is connected to the output end 2422 of the
second data storage apparatus 242; a second input end 263 of
the second selector 26 is connected to the output end 2412 of
the first data storage apparatus 241; a gating end 264 of the
second selector 26 is connected to the gating end 231 of the
first selector 23; and the second selector 26 is configured to:
when the gating end 264 of the second selector 26 receives the
first level signal, control the output end 261 of the second
selector 26 to connect to the first input end 262 of the second
selector 26; and when the gating end 264 of the second selec-
tor 26 receives the second level signal, control the output end
261 of the second selector 26 to connect to the second input
end 263 of the second selector 26.

Optionally, the gating end 231 of the first selector 23 and
the gating end 264 of the second selector 26 may be connected
together. A schematic diagram of signal transmission of the
CPU 21, the hardware accelerator 22, and the digital-to-
analog conversion module 25 may be shown in FIG. 4, where
the first level signal is 0 and the second level signal is 1. When
asignal connected to the gating end 264 of the second selector
26 is the second level signal (which is 1 in FIG. 4), the first
selector 23 transmits the computation signal to the second
data storage apparatus 242 (that is, the computation signal
processed by the CPU 21 and the hardware accelerator 22 is
stored into the second data storage apparatus 242). The sec-
ond selector 26 transmits the periodic signal stored by the first
data storage apparatus 241 to the digital-to-analog conversion
module 25. The digital-to-analog conversion module 25
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sends the periodic signal stored by the first data storage appa-
ratus 241 to the receiving device (that is, the digital-to-analog
conversion module 25 sends the periodic signal in the first
data storage apparatus 241 to the receiving device). When a
signal received by the gating end 264 of the second selector 26
is the first level signal (which is 0 in FIG. 4), that is, within the
sending time, the first selector 23 transmits the computation
signal to the first data storage apparatus 241 (that is, the
computation signal processed by the CPU 21 and the hard-
ware accelerator 22 is stored into the first data storage appa-
ratus 241). The second selector 26 transmits the periodic
signal stored by the second data storage apparatus 242 to the
digital-to-analog conversion module 25. The digital-to-ana-
log conversion module 25 sends the periodic signal stored by
the second data storage apparatus 242 to the receiving device
(that is, the digital-to-analog conversion module 25 sends the
periodic signal in the second data storage apparatus 242 to the
receiving device).

As an optional implementation manner, as shown in FIG. 5,
the terminal device may further include:

a third selector 27, where a gating end 271 of the third
selector 27 is connected to the second output end 212 of the
CPU 21; a first input end 272 of the third selector 27 is
connected to a configuration signal; a second inputend 273 of
the third selector 27 is connected to a pulse signal; an output
end 274 of the third selector 27 is connected to the gating end
231 of the first selector 23; and the third selector 27 is con-
figured to: when receiving, by using the gating end 271, the
first level signal sent by the CPU 21, control the output end
274 ofthe third selector 27 to connect to the first input end 272
of the third selector 27; and when receiving, by using the
gating end, the second level signal sent by the CPU 21, control
the output end 274 of the third selector 27 to connect to the
second input end 273 of the third selector 27, where the
configuration signal is the first level signal configured in
advance or a signal configured by the CPU 21 for the third
selector 27, and the pulse signal is a periodic pulse signal
alternately formed by the first level signal and the second
level signal.

Optionally, the signal configured by the CPU 21 for the
third selector 27 may be a signal configured by the CPU 21 for
the third selector 27 and a signal of a fixed value (for example,
fixed as O or fixed as 1).

In this implementation manner, the gating end 271 of the
third selector 27 may be connected to different signals to
control the digital-to-analog conversion module 25 to send
different signals, or control the CPU 21 and the hardware
accelerator 22 to process different signals. For example, when
the gating end 271 of the third selector 27 is connected to the
second level signal, the computation signal of the CPU 21 and
the hardware accelerator 22 and the signal sent by the digital-
to-analog conversion module 25 are the same. Definitely,
when the CPU 21 and the hardware accelerator 22 compute a
signal, the digital-to-analog conversion module 25 also sends
a signal, that is, the first data storage apparatus 241 and the
second data storage apparatus 242 read and write alternately,
and a written signal and a read signal are the same. In addi-
tion, when the gating end 271 of the third selector 27 is
connected to the second level signal, the second inputend 273
of'the third selector 27 is connected to the pulse signal. In this
way, the signal processed by the CPU 21 and the hardware
accelerator 22 alternates with the signal sent by the digital-
to-analog conversion module 25, as shown in FIG. 4. In a first
pulse (high level 1), the first selector 23 stores the computa-
tion signal into the second data storage apparatus 242, and at
the same time, the second selector 26 transmits the periodic
signal stored by the first data memory to the digital-to-analog

10

15

20

25

30

35

40

45

50

55

60

65

10

conversion module 25. In a second pulse (low level 0), the first
selector 23 stores the computation signal into the first data
storage apparatus 241, and at the same time, the second selec-
tor 26 transmits the periodic signal (that is, the computation
signal stored by the first selector 23 into the second data
storage apparatus 242 in the pulse) stored by the second data
memory to the digital-to-analog conversion module 25.

When the gating end 271 of the third selector 27 is con-
nected to the first level signal, for example: within the sending
time, the computation signal of the CPU 21 and the hardware
accelerator 22 and the signal sent by the digital-to-analog
conversion module 25 are not the same, that is, when the
digital-to-analog conversion module 25 sends a signal to the
receiving device, the CPU 21 and the hardware accelerator 22
can process another signal. In addition, when the gating end
271 of the third selector 27 is connected to the first level
signal, the first input end 272 of the third selector 27 is
connected to the configuration signal, that is, when the gating
end 264 ofthe second selector 26 is connected to the first level
signal. As shown in FIG. 6, the first level signal is an all-zero
signal (that is, a section of signal at the back of a first row in
FIG. 6), and the configuration signal is an all-zero signal (that
is, a section of signal at the back of a second row in FIG. 6).
The digital-to-analog conversion module 25 sends the peri-
odic signal stored by the second data storage apparatus 242,
so that, in order to update the periodic signal sent to the
receiving device, for example: before the sending time, the
CPU 21 may first configure a transient second level signal for
the gating end 271 of the third selector 27, that is, the gating
end 264 of the second selector 26 is connected to the second
level signal (that is, a section of signal of 1 in the front of the
first row in FIG. 6). In this way, the output end 274 of the third
selector 27 outputs the pulse signal (that is, the section of
signal of 1 in the front of the first row in FIG. 6) connected to
the second input end 273 of the third selector 27. In this case,
the computation signal processed by the CPU 21 and the
hardware accelerator 22 is the same as the periodic signal,
that is, the CPU 21 generates the periodic signal; in addition,
the digital-to-analog conversion module 25 sends the periodic
signal stored in advance in the first data storage apparatus 241
to the receiving device, and the periodic signal generated by
the CPU 21 is transmitted to the second data storage apparatus
242. When the sending time is up, the CPU 21 can configure
the configuration signal for the gating end 271 of the third
selector 27, that is, the gating end 264 of the second selector
26 is connected to the first level signal. In addition, the com-
putation signal processed by the CPU 21 and the hardware
accelerator 22 is not the same as the periodic signal (that is, it
can be understood that other algorithm processing is per-
formed, as shown in FIG. 6). In addition, the first selector 23
transmits the computation signal to the first data storage appa-
ratus 241, and the digital-to-analog conversion module 25
sends the periodic signal stored by the second data storage
apparatus 242 to the receiving device. In this way, the digital-
to-analog conversion module 25 can send uninterruptedly the
periodic signal stored by the second data storage apparatus
242 to the receiving device, and the CPU 21 and the hardware
accelerator 22 can perform other computations.

Optionally, as shown in FIG. 7, the terminal device may
further include:

afirst control register 28, where an input end 281 of the first
control register 28 is connected to the second output end 212
of'the CPU 21; an output end 282 of the first control register
28 is connected to the gating end 271 of the third selector 27;
and the first control register 28 is configured to send the first
level signal to the gating end 271 of the third selector 27
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within the sending time and send the second level signal to the
gating end 271 of the third selector 27 beyond the sending
time.

The CPU 21 is further configured to send a control signal to
the first control register 28, and the control signal is used to
make the first control register 28 send the first level signal to
the gating end 271 of the third selector 27 within the sending
time, and make the first control register 28 send the second
level signal to the gating end 271 of the third selector 27
beyond the sending time.

In this implementation manner, a signal connected to the
gating end 271 of the third selector 27 may be controlled by
the CPU 21. When the computation signal processed by the
CPU 21 is the same as the periodic signal, that is, when the
CPU 21 generates the periodic signal, the CPU 21 sends the
second level signal to the gating end 271 of the third selector
27.

Optionally, the terminal device may further include:

asecond control register 29, where an output end 291 of the
second control register 29 is connected to the first input end of
the third selector 27, an input end 292 of the second control
register 29 is connected to a third output end 213 of the CPU
21, and the second control register 29 is configured to receive
the configuration signal sent by the CPU 21 and send the
configuration signal to the first input end 272 of the third
selector 27.

In this implementation manner, the configuration signal
connected to the first input end 272 of the third selector 27 can
be sent by the CPU 21.

Optionally, an input end 214 of the CPU 21 is connected to
the output end 2412 of the first data storage apparatus 241, the
input end of the CPU 21 is further connected to the output end
2422 of the second data storage apparatus 242, and the CPU
21 is further configured to read a signal stored by the first data
storage apparatus 241 or the second data storage apparatus
242.

In this implementation manner, the CPU 21 sends areading
or writing control signal to the first data storage apparatus 241
or the second data storage apparatus 242.

Optionally, the hardware accelerator 22 includes: at least
one hardware accelerator 22 connected in series. For
example: the hardware accelerator 22 includes at least one of
the following:

ahardware accelerator 221, configured to perform constel-
lation diagram mapping processing on the computation sig-
nal;

a hardware accelerator 222, configured to perform inverse
transform processing of discrete fourier transform on the
computation signal; and

ahardware accelerator 223, configured to perform filtering
processing on the computation signal.

In the foregoing technical solutions, a plurality of optional
implementation manners is added based on the foregoing
embodiment. In the implementation manners, a terminal
device can further use software resources and hardware
resources to perform other computations while needing to
process uninterruptedly an initialization signal in an initial-
ization process.

FIG. 8 is a schematic flowchart of a method for sending a
periodic signal according to an embodiment of the present
invention, and as shown in FIG. 8, the method includes:

301: Generate the periodic signal before a sending time
that is of the periodic signal and specified by a protocol, and
store the periodic signal into a target data storage apparatus,
where the periodic signal is a periodic signal used for channel
training.
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302: Perform a performance improvement computation on
atarget signal within the sending time to obtain a computation
signal and store the computation signal into a candidate data
storage apparatus.

303: Send repeatedly the periodic signal stored by the
target data storage apparatus to a receiving device within the
sending time.

Optionally, the method may be further implemented in
combination with the CPU, the hardware accelerator, the first
selector, the second selector, the third selector, the data
memory, the first control register, the second control register,
and the digital-to-analog conversion module provided in the
foregoing embodiments.

In the foregoing technical solutions, a performance
improvement computation is performed on the target signal
within the sending time that is of the periodic signal and
specified by the protocol, so as to obtain the computation
signal. In addition, the digital-to-analog conversion module
sends repeatedly the periodic signal stored by the target data
storage apparatus to the receiving device within the sending
time, where the periodic signal is a periodic signal used for the
channel training. In this way, in an initialization process, the
terminal device can further use software resources and hard-
ware resources to perform other computations while needing
to process uninterruptedly an initialization signal.

A person of ordinary skill in the art may understand that all
or a part of the processes of the methods in the embodiments
may be implemented by a computer program instructing rel-
evant hardware. The program may be stored in a computer
readable storage medium. When the program runs, the pro-
cesses of the methods in the embodiments are performed. The
foregoing storage medium may include: a magnetic disk, an
optical disc, a read-only memory (ROM), or a random access
memory (RAM).

The foregoing descriptions are merely exemplary embodi-
ments of the present invention, but not intended to limit the
scope of the present invention. Any equivalent change made
according to the appended claims of the present invention
should fall within the scope of the present invention.

What is claimed is:
1. A terminal device, comprising:
a central processing unit;
a data memory comprising a first data storage apparatus
and a second data storage apparatus;
a first selector; and
a digital-to-analog conversion module;
wherein a first output end of the central processing unit is
connected to an input end of the first selector;
wherein a second output end of the central processing unit
is connected to a gating end of the first selector; and
wherein the central processing unit is programmed to:
perform, according to a sending time that is of a periodic
signal and specified by a protocol, a performance
improvement computation on a target signal within
the sending time, to obtain a computation signal;
transmit the computation signal to the input end of the
first selector;
control to send a selection signal to the gating end of the
first selector within the sending time, wherein the
selection signal is used to cause the first selector select
a data storage apparatus from the first data storage
apparatus and the second data storage apparatus as a
candidate data storage apparatus;
control to send a sending signal to the digital-to-analog
conversion module within the sending time, wherein
the sending signal is used to cause the digital-to-
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analog conversion module send a signal stored by a
target data storage apparatus to a receiving device;
generate the periodic signal before the sending time; and
transmit the periodic signal to the input end of the first

selector, wherein the periodic signal is a periodic sig-
nal used for channel training;
wherein a first output end of the first selector is connected
to an input end of the first data storage apparatus;

wherein a second output end of the first selector is con-
nected to an input end of the second data storage appa-
ratus;
wherein the first selector is configured to receive the selec-
tion signal, to select a data storage apparatus from the
first data storage apparatus and the second data storage
apparatus as the candidate data storage apparatus
according to the selection signal, to select the other data
storage apparatus from the first data storage apparatus
and the second data storage apparatus as the target data
storage apparatus, to transmit the computation signal to
the candidate data storage apparatus, and to transmit the
periodic signal to the target data storage apparatus;

wherein an output end of the first data storage apparatus is
connected to an input end of the digital-to-analog con-
version module;

wherein the first data storage apparatus is configured to

store the computation signal when the first data storage
apparatus is the candidate data storage apparatus, and to
store the periodic signal when the first data storage appa-
ratus is the target data storage apparatus;

wherein an output end of the second data storage apparatus

is connected to the input end of the digital-to-analog
conversion module;

wherein the second data storage apparatus is configured to

store the computation signal when the second data stor-
age apparatus is the candidate data storage apparatus,
and to store the periodic signal when the second data
storage apparatus is the target data storage apparatus;
and

wherein the digital-to-analog conversion module is config-

ured to repeatedly send, according to the sending signal
and within the sending time, the periodic signal stored
by the target data storage apparatus to the receiving
device.

2. The terminal device according to claim 1, wherein the
terminal device further comprises a hardware accelerator,
wherein an input end of the hardware accelerator is connected
to the first output end of the central processing unit, an output
end of the hardware accelerator is connected to the input end
of'the first selector, and the hardware accelerator is configured
to perform hardware acceleration processing on the compu-
tation signal transmitted by the central processing unit and
then to transmit the computation signal obtained by accelera-
tion processing to the first selector.

3. The terminal device according to claim 2, wherein the
hardware accelerator comprises a plurality of hardware accel-
erators connected in series.

4. The terminal device according to claim 1, wherein the
selection signal is a first level signal and the first selector is
configured to:

when the gating end of the first selector receives the first

level signal, control the input end of the first selector to
connect to the first output end of the first selector, select
the first data storage apparatus as the candidate data
storage apparatus, and select the second data storage
apparatus as the target data storage apparatus; and
when the gating end of the first selector receives a second
level signal, control the input end of the first selector to
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connect to the second output end of the first selector,
select the second data storage apparatus as the candidate
data storage apparatus, and select the first data storage
apparatus as the target data storage apparatus.

5 5. The terminal device according to claim 4, wherein the
sending signal is the first level signal, the terminal device
further comprising a second selector:

wherein an output end of the second selector is connected
to the input end of the digital-to-analog conversion mod-

10 ule;

wherein a first input end of the second selector is connected
to the output end of the second data storage apparatus;

wherein a second input end of the second selector is con-
nected to the output end of the first data storage appara-

15 tus;

wherein a gating end of the second selector is connected to
the gating end of the first selector; and

wherein the second selector is configured to, when the
gating end of the second selector receives the first level

20 signal, control the output end of the second selector to

connect to the first input end of the second selector, and
when the gating end of the second selector receives the
second level signal, control the output end of the second
selector to connect to the second input end of the second
25 selector.
6. The terminal device according to claim 5, wherein the
terminal device further comprises a third selector;
wherein a gating end of the third selector is connected to
the second output end of the central processing unit;

30  wherein a first input end of the third selector is connected to

a configuration signal;

wherein a second input end of the third selector is con-
nected to a pulse signal;

wherein an output end of the third selector is connected to

35 the gating end of the first selector; and

wherein the third selector is configured to, when receiving,
by using the gating end, the first level signal sent by the
central processing unit, control the output end of the
third selector to connect to the first input end of the third

40 selector, and when receiving, by using the gating end,

the second level signal sent by the central processing
unit, control the output end of the third selector to con-
nect to the second input end of the third selector, wherein
the configuration signal is the first level signal config-

45 ured in advance or a signal configured by the central

processing unit for the third selector, and wherein the
pulse signal is a periodic pulse signal alternately formed
by the first level signal and the second level signal.

7. The terminal device according to claim 6, wherein the

50 terminal device further comprises a first control register:

wherein an input end of the first control register is con-
nected to the second output end of the central processing
unit;

wherein an output end of the first control register is con-

55 nected to the gating end of the third selector;

wherein the first control register is configured to send the
first level signal to the gating end of the third selector
within the sending time and to send the second level
signal to the gating end of the third selector beyond the

60 sending time; and

wherein the central processing unit is further configured to
send a control signal to the first control register, the
control signal being used to cause the first control reg-
ister send the first level signal to the gating end of the
65 third selector within the sending time, and to cause the
first control register send the second level signal to the
gating end of the third selector beyond the sending time.
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8. The terminal device according to claim 7, wherein the
terminal device further comprises a second control register;
wherein an output end of the second control register is
connected to the first input end of the third selector;

wherein an input end of the second control register is
connected to a third output end of the central processing
unit; and

wherein the second control register is configured to receive

the configuration signal sent by the central processing
unit and to send the configuration signal to the first input
end of the third selector.

9. The terminal device according to claim 1, wherein an
input end of the central processing unit is connected to the
output end of the first data storage apparatus, wherein the
input end of the central processing unit is further connected to
the output end of the second data storage apparatus, and
wherein the central processing unit is further configured to
read a signal stored by the first data storage apparatus or the
second data storage apparatus.

10. A method for sending a periodic signal, the method
comprising: generating the periodic signal before a sending
time of the periodic signal and specified by a protocol,
wherein the periodic signal is a periodic signal used for chan-
nel training, and wherein the periodic signal is generated by a
processor; storing the periodic signal in a first one of a plu-
rality of data storage apparatuses selected by a selector as a
target data storage apparatus; performing, by the processor, a
performance improvement computation on a target signal
within the sending time to obtain a computation signal; stor-
ing the computation signal in a second one of the plurality of
data storage apparatuses selected by the selector as a candi-
date data storage apparatus; and repeatedly sending the peri-
odic signal, by a digital-to-analog converter, to a receiving
device within the sending time.

11. A terminal device, comprising:

a processor;
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a first selector connected to the processor; and
a data memory connected to the first selector and compris-
ing a first data storage apparatus and a second data
storage apparatus;
a digital-to-analog conversion module connected to the
first data storage apparatus and the second data storage
apparatus;
a nontransitory computer readable program media con-
nected to the processor and having instructions stored
therein for causing the processor to:
generate a computation signal by performing a perfor-
mance improvement computation on a target signal
within a sending time of a periodic signal;

send a selection signal to the first selector within the
sending time, the selection signal causing the first
selector to select a first one of the first data storage
apparatus and the second data storage apparatus as a
candidate data storage apparatus, the selection signal
further causing the first selector to select a second one
of'the first data storage apparatus and the second data
storage apparatus as a target data storage apparatus;

transmit the computation signal through the first selector
to the candidate data storage apparatus;

generate the periodic signal before the sending time,
wherein the periodic signal is a periodic signal used
for channel training;

transmit the periodic signal through the first selector to
the target data storage apparatus through the first
selector; and

send a sending signal to the digital-to-analog conversion
module within the sending time, the sending signal
causing the digital-to-analog conversion module to
repeatedly send the periodic signal to a receiving
device.



